Arsenic exposure causes epigenetic dysregulation of IL-8 expression leading to proneoplastic changes in kidney cells.
Prolonged arsenic exposure has been shown to cause several detrimental effects in adults. However its effects following prenatal exposure are not well defined at the epigenetic level, particularly in terms of changes which may predispose an individual to adult malignancies. In this work, we have studied the effect of arsenic exposure on renal system using human embryonic kidney cells and prenatally exposed animals and identified Interleukin-8(IL-8) and its homologue (CINC-1) as mediators of arsenic induced renal toxicity. We further show that embryonic kidney cells are more responsive to arsenic leading to higher induction of IL-8 as compared to adult cells due to DNA methylation and histone acetylation (H3 acetylation) changes in the IL-8 promoter. Through bisulfite analysis of the IL-8 promoter, we have also identified an arsenic modulated CpG site at -168 bases upstream of transcription start site. This CpG is associated with C/EBP and CREB binding sites in the IL-8 promoter and its demethylation by arsenic coupled with increased H3 histone acetylation and CBP/P300 recruitment could lead to induction of IL-8. Our study shows how epigenetic modulation of IL-8 by arsenic could contribute to increased cell migratory and proliferative capabilities, cell cycle dysregulation and renal toxicity.